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An Apparatus and Method for Facilita'bing the 
Connection of Tubular s Using a Top Drive 
This invention relates to an apparatus and method 
for facilitating the connection of tubulars using a top 
drive and is, more particularly but not exclusively, 
intended for facilitating the connection of a section ox 
stand of casing to a string of casing. 

Xn . the constructjLon of oil or gas wells it is 
usually necessary to line the borehole with a string of 
tubulars known as casing. Because of the length of the 
casing required, sections or stands of say two or three 
sections of casing are progressively added to the string 
as i-h is lowered into the well from a drilling platform* 
In particular, when it is desired to add a section or 
stand of casing the string is usually restrained from 
falling into the well by applying the slips of a spider 
located in the floor of the drilling platform. The new 
section or stand of casing is then moved from a rack to 
the well centre above the spider . The threaded pin of 
the section or stand of casing ^to be cozmected is then 
located over the threaded box of tihe casing in the well 
and the connection is made up by rota^on therebetween. 
An elevator is then connected to the top of the new ' 
section or* stand and the whole casing string lifted 
slightly to enable the slips of the spider to be 
released. The whole casing string is then lowered un^l 
the tep of the section is adjacent the spider whereupon 
the slips of the spider are re— applied, the elevator 
disconnected and the process repeated. 

is common practice to use a power tong to terque 
the connection up to a predetermined torque in order to 
make the connection. The power teng is located on the 
platform, either on radULs, or hiing from a derrick on a 
chain. However, it has recently been proposed to use a 
top drive for making such connec^on. 
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Becauee of the high costs associated with the 
construction of oil and gas wells time Is critical and It 
has been observed by the applicants that the time to 
connect a tubular to a top drive using existing equipment 
5 could be reduced. 

There Is described an apparatus £or facilitating the 
connection of tubulars using a top drive in co-pending UK 
Patent Application No. 96 18358.5, which apparatus 
comprises a body connectable to a t:op drive , the body 
10 comprising at least one gripping element radially 
displaceable by hydraulic or pneumatic fluid to drivingly 
engage the tubular. Preferably, the gripping element 
are moveable radially outwardly to engage the inside wall 
of the tubular. 

15 It has been observed thai: torques of up to 95,000Km - 

(70 , OOOlbs/f t) are required to make-up a joint:. 

It has also been observed that the apparatus of the 
present Invention may be used for facilitating rotation 
of the casing while running the casing down a wellbore. 

20 It has also been observed that a drill bit may be 

placed on the bottom end of the casing string and used 
for boring a wellbore. The apparatus of the present 
Invention may be used for facilitating rotation of the 
casing for boring a wellbore. 

25 According to a first aspect of the Inventxon there 

is provided an apparatus for facilitating the connection 
of tubulars using a top drive, the apparatus con^rising a 
supporting member connectable to said top drive 
characterised in that, it further comprises an internal 

30 tool for engaging said tubular and an external clamping 
device for engaging said tubular. 

Other features of the first aspect of the present 
Invention are set out in Claims 2 to 11. 

There is also provided a method for facilitating the 

J5 connection of tubulars using a top drive, the method 
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comprising the sfteps of inserting and activating an 
internal tool for engaging said ttibular; rotating said 
tool and tubular to a low torque^ activating an external 
clainping device for engaging said tubular and rotating 
5 said clamping device and said tubular to a high torque* 

Preferably, the first torque is sufficient to run a 
pin on said first tubular into a box and the second 
torque is sufficient to tighten said connection to its 
designated value. 
10 According to a second aspect of the invention there 

is provided an apparatus for facilitating the connection 
of tubulars, the appara-tus con^rising a tool for gripping 
a tubular and at leas^ one piston and cylinder for 
raising and lowering said tool characterised in that, in 
15 use, torque applied to the supporting member is 
transformed to said tool through said at least one piston 
and cylinder. Preferably, three piston and cylinders are 
provided. 
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For a better under st:anding of the present Invention, 
reference will now be made, by way of example , to the 
accompanying drawings. In which :- 

Figure 1 Is a view In perspective of an apparatus 
5 according to the Invention, the apparatus being shown In 
use; 

Figure 2 la a front plan view of the apparatus of 
Figure 1, the apparatus being shown In use; 

Figure 3 Is an enl ar ged cr os s - s ec tlonal view of 

10 parts of Figure 1. 

Referring to the drawings, there Is shown an 
apparatus for facilitating the connection of tubulars 
using a top drive. The apparatus Is generally Identified 
by reference numeral 1. 

15 The apparatus 1 is shown connected to a rotor 2 of a 

top drive 3 via connection 4 to a rotor 5 of the 
apparatus 1. The top drive 3 is located on rails on a 
derrick of a rig (not shown) . A rigid member 6 is fast 
with a static part of the top' drive 3 . The rigid member 

20 surrounds the rotor 5, The rigid member 6 has a clamp 
therein which, when required, applies ^aws <not shown) to 
the rotor 5 such that, upon rotation of the rotor 2 of 
the top drive 3, the ajpparatus 1 may be connected or 
disconnected from the top drive 3. Khen the jaws are 
%5 released, the rotor 5 may rotate freely within the rigid 
member 6. 

The apparatus 1 is shown with a stand of casing 7 
Inserted therein. An elevator 8 is shown grlppljig the 
stand of casing 7 with the use of gripping elements 9. 
30 The elevator 8 is suspended from the top drive 3 on bails 
10 and 11. The stand of casing 7 is guided by a pipe 
handling arm 12. 

The apparatus 1 comprises a housing 13 which depends 
from the rotor 5 via a supporting element 14 and three 
35 piston and cylinders 15. The three piston and cylinders 
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15 al low small ver tiical zoo vemen t s of the apparatus 1 
relative to the top drive 3 . The three piston and 
cylinders 15 may be hydranlically activated or 
pnenmatically activated or using a combination of both 
5 pneumatic and hydraulic fluids. 

The housing 13 accommodates a hub 1 € which is 
radially and rotationally moveable therein. The hub 16 
has a . circtunf erential recess 17 into which an inflatable 
ring IB ' is arranged. The inflatable ring 18 is in 
frictional engagement with both the hub 16 and an 
internal wall 19 of the housing 13 . The hub 16 has a 
central bore 20 into which one end of a mud pipe 21 is 
inserted. The mud pipe 21 is provided for carrying mud 
to the inside of the tubular 7. The mud pipe 21 is 
mounted in cylindrical sections 22 and 23 which are 
attached to the hub 16 and the supporting element 14 
respectively. The mud pipe 21 is provided with a lobe 24 
formed on the outer surface thereof and is located in a 
corresponding recess 25 in the cylindrical section 22. A 
lobe 26 is slidably arranged on the upper end of the mud 
pipe 21 with an o-ring seal 27 arranged therebetween to 
inhibit fluid from leaking therebetween. The lobe 26 is 
located in a corresponding recess 28 in the cylindrical 
section 23. This arrangement allows a ball and socket 
type movement between the supporting element 1 4 and the 
hub 1 6 and relative longitudinal movement therebetween . 
The upper end of the mud pipe 21 is allowed to move 
freely in a spherical recess 29 in the supporting element 
14. 

A circulating tool generally identified by reference 
numeral 30 is fixed to and depends from the hub 16. The 
circulating tool 30 coiqprises a cylindrical boc^ 31 which 
has a central passage 32 therethrough. The cylindrical 
boca^ 31 has a plurality of recesses 33 thereabout in 
which gripping elements 34 are located. The gripping 
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element:s 34 are provided wxth recesses 35. 

The cylindrical body 31 is also provided with an 
inflatable sealing ring 3 6 arranged beloK the gripping 
elements 34. 

5 The cylindrical body 31 is provided with a feed 

passage 37 the upper end of which is connected to a 
hydraulic fluid supply and at the other end to the 
recesses 35 in the gripping elements 34. A feed passage 
38 connect the inflatable sealing ring 36 with the 
10 inside of the tubular 7. 

A clamping device 39 depends from the housing 13 on 
a rigid cylinder 40. The claaiping device 39 con^rises 
two rigid plates 4 1 and 42 between which is arranged 
three hydraulic pistons 43 spaced at 120^ to each other. 
15 The hydraulic pistons 43 are provided with gripping 
elements 44 for engaging with the tubular 7. 

In use, the apparatus 1 is fitted to the rotor 2 of 
a top drive 3 via the rotor 5 of the apparat.ua 1. When 
it is desired to connect a stand of tubulaxs such as 
20 casing to a string of cas±ng alreacfy lowered into a 
wellbore and suspended from a spider in the rig floor 
(not shown) , the following steps are performed. 

A s tand of casing i s moved from a s torage area to 
the well centre, and is gripped by the pipe handling arm 
^25 12. The pipe handling arm 12, if necessary, moves the 
stand of casing to a posi^on where the apparatus 1 may 
be lowered onto the top of the stand of casing. The 
apparatus 1 is lowered with the top drive 3 on the rails 
on the derrick of the rig. As the apparatus 1 is 
30 lowered, the circulating tool 30 inserts itself inside 
the stand of casing and the clamping device 39 passes 
over the box 45 of the casing 7. 

The gripping elements 34 are moved radially 
outwardly by the hydraulic fluid pressure build up 
35 through feed passage 37 and into recess 35. The gripping 



wo 00/39429 



PCT/GB99/03944 



elements 34 engage with the internal wall of the casing 
7. Xt should be noted that the weight of the stand of 
casing may now be taJcen by the gxipping elements 34, The 
pipe handling arm 12 can now move the stand of casing 
5 into exact alignment with the box of the casing string 
protruding above the spider in the rig floor. This step 
is necessary due to the stands of casing being slightly 
bent. As the stand of casing 7 moves / the circulating 
tool 30 moves with the casing 7 . The pneumatic fluid in 
10 the inflatable ring 18 allows relative movement between 
the stationary top drive 3 and circulating tool and hence 
the casing 7. Once aligned, the stand of casing is 
lowered (^^stabbed'') into the box of the casing string by 
activation of piston and cylinders 15. Low torque 
15 rotation of the stand of casing now begins by rotation of 
the top drive rotor 2. Xt should be noted that the 
inflatable ring 18 helps accommodate non-lineari'^ in the 
casing 7 since it allows the top of the casing 7 to float 
with respect to the longitudinal axis of the top drive 3 
20 whilst bedlng rotated to engage the pin of the casing 7 in 
the box of the casing string held in the spider in the 
rig floor. The low torque is transferred from the rotor 
2 of the top drive through the piston and cylinde r s 15, . 
through the housing 13 and via the inflatable ring 16 to 
25 the circulating tool 30 and hence to the stand of casing 
7 via the gripping elements 34. The threaded pin of the 
stand of casing 7 is now partially made up with the 
threaded box of the casing string. The pipe h andl ing arm 
12 may now be removed from the casing 7 and swung into an 
30 inoperative position. The three piston and cylinders 43 
of the clanging device are now activated evenly which 
moves the top of the stand of casing 7 and the 
circulating tool 30 into exact aligxunent with the top 
drive. The top drive may now be used to complete maJce-up 
35 by rotating the stand of casing typically up to 95,000Nb 
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(70,0001b/£t) of torque. The high torque is transferred 
from the top drive 3 through piston and cylinders 15 
through the housing 13, the rigid cylinder 40 and the 
clanging device 39 and hence to the stand of casing 7. 
5 The spider may be used to hold the casing string 7 

against rotation while this operation is carried out. 

The elevator 8 may now be swung around the top of 
the casing 7. Circulation may now take place. Any 
pressure' build up in the casing 7 would force the 
10 inflatable sealing ring 36 out and into engagement with 
the casing wall due to pressure build up through the feed 
passage 38. Circulating fluid may be pumped in to the 
casing string through mud pipe 19, central bore 20 and 
central passage 32. 
15 The spider may be released allowdLng the elevator 8 

to take the weight of the casing string. The elevator 8 
may lower the casing string into, the wellbore. During 
lowering the top drive 3 may continue to rotate the 
apparatus 1 and hence rotate the casing string at up to 
20 95,0002im (70, OOOlbs/f t) of torque, if required. 

The apparatus 1 may be removed by deactivating the 
piston and cylinders 43 of the clamping device 39, the 
gripping elements 34 of the circulating tool 30, 
deflating the inflatable sealing ring 36 and lifting the 
^5 apparatus 1 by raising the top drive 3. 

A reverse sequence may be used to disconnect stands 
or single pieces of casing from a casing string. 

It* is envisaged that various modifications or 
variations may be made to the above described embodiment. 
30 In particular , the inflatable ring 18 may contain 
pneumatic fliiid and be sealed. Alternatively, the 
inflatable ring 18 may be provided with a pneumatic 
supply line for controlling the pressure of the pneumatic 
fluid therein, for example for lowering the pToasvix^ when 
35 aligning the casing. The inflatable ring 18 may contain 
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hydraulic £luld and be provided wltih a waste gatie or a 
supply line for controlling the quantity of hydraulic 
fluid therein. A combination of both hydraulic and 
pneumatic fluids may be used preferably using hydraulic 
5 fluid in the inflatable ring and pneumatic bellows. 

The inflatable ring may be a vehicle tyxB. ^ 
It is envisaged that in certain embodiments the 
apparatus 1 may not be directly liniced to the top drive 
3. In particular, a motor, advantageously a hydraulic 
10 motor, may be inserted between the top drive 3 and the 
ai>paratus 1 for providing accurate speed of rotation and 
control for making up the casing. 

It is envisaged that the apparatus 1 could be used 
for rotating the casing while lowering the casing. 
15 Reciprocation of the casing may also be provided 
simultaneously by raising and lowering the elevator* 

It is en vi saged that the cas ing s tr ing may be 
provided with a drilling bit as its lower end. The 
apparatus 1 may be used, with the clamping device 39 
20 actuated, to rotate the casing and hence the riri 1 1 bit, 
for drilling a wellbore* 

It is conceivable that the clamping device 39 could 
be dispensed with and the entire torque from the top 
drive transmitted through the inflatable ring IB, 
25 particularly if highly pressurized with hydraulic fluid 
at the time it is desired to transmit high torque. 

It is also envisaged that any suitable mechanism and 
method jof actuation could be used for external c1 amping. 
"* For example , the mechanism could comprise cam surfaces 
30 with rough material thereon. The method of actuation 
cotild be mechanical, electrical, pneumatic, hydraulic or 
chemical. A design from a power tong may be suitable for 
this purpose. 
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CIAIMS :- 

1. An apparatus for f acill'ta'txng the connection of 
tubulars using a top drive, the apparatus comprising a 
supporting member (13) conn eatable to said top drive (3) 

5 characterised in that it further con^rises an internal 
tool (30) for engaging said tubular (7) and an external 
clamping device (39) for engaging said tubuXar (7) . 

2. An ■ apparatus as claimed in Claim 1, wherein said 
internal tool (30) and said external clantping device (39) 

10 are moveable with respect to each other. 

3 . An apparatus as claimed in Claim 1 ox 2 , wherein 
said internal tool (30) comprises gripping elements (34) 
suitable for transferring a first torqpie to said tubulax 
(7) and said external clamping device (39) comprises 

15 gripping elements (44) suitable for transferring a second 
torque to said tubular (7) . 

4 . An apparatus as claimed in any preceding claim 
wherein said internal -tool (30) for engaging said tubular 
(7) con^rises means for SYspporting the weight of said 

20 tubular (7) . 

5. An a^aratus as claimed in Claim 4 wherein said 
means comprises gripping elements (34) . 

6 . An apparatus as claimed in any preceding fl im 
wherein said internal tool (30) is actuable by a f ltd.d 

An apparatus as claimed in any preceding r>ia-tm 
wherein said external claniping device (39) is actuable by 
a fluid. 

8. An- apparatus as claimed in any preceding claim, 
wherein said fluid is pneumatic , hydraulic or is a 

30 c ombina tion of pneumatic and hydraulic. 

9. An apparatus as claimed in any preceding r>i 
wherein said internal tool (30) coorprises a sealing 
element (36) for sealing an annulus between said internal 
tool (30) and said tubular (7) to facilitate circulation 

35 in said tubular. 
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10. An apparatus as claimed in Claiat 9, wherein said 
internal tool (30) further conqprises a £eed line (38) 
which extends from said sealing element (36) to an 
opening in said internal tool (30) downstream of said 
sealing element (36) such that, in use, pressure build up 
below said sealing element (36) activates said se a li n g 
element. 

11. An apparatus as claimed in any preceding claim, 
wherein said apparatus comprises a flexible membrane 
arranged between said internal tool (30) and said 
external clamping device (39) , said flexible membrane 
containing a fluid. 

12. A method for facilitating the connection of tubulars 
using a top drive, the method comprising the steps of 
inserting and activating an internal tool to engage a 
first tubular; rotating said tool and first tubular. . to 
threadedly engage said first tubulsir with a second 
tubular at a first torque, activating an external 
clamping device for engaging said first tubular and 
rotating said clamping device and said tubular to tighten 
said connection to a second torque. 

13. An apparatus for facilitating the connection of 
tubulars using a top drive, the apparatus cos^rising a 
tool (30, 39) for gripping a tubular and at least one 
piston and cylinder (15) for raising and lowering said 
tool characterised in that in use, all the rotational 
force applied by said top drive is transferred to said 
tool (30, 39) through said at least one piston and 
cylinder (15) . 

14 . An apparatus as claimed in Claim 13, wherein said 
apparatus comprises tbree piston and cylinders (15) . 
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01-10-1986 


JP 


60159295 


A 


20-08-1985 


KR 


9006634 


B 


15-09-1990 


US 


4791999 


A 


20-12-1988 


EP 


0929731 


A 


21-07-1999 


NO 


991615 


A 


03-06-1999 


MO 


9814688 


A 


09-04-1998 


US 


5918673 


A 


06-07-1999 



Fofm PCT/ISAyaiO (palM famly vmix) (JUy 1992) 



